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(1) Japanese Patent Application Laid-Open No. 3-248458 (1991) 
"Poly-Silicon Resistor for Semiconductor Integrated Circuit" 

The following is English translation of page 2, upper-right section, 
line 19 to lower-left section, line 6 of the document. 

In order to stabilize the resistance of the poly-silicon resistor (7), a 
contact (6) to a P + -type layer (5) is provided on the outside of a region of 
the poly-silicon resistor (7) interposed between metal wirings 8 and 8a. 
A P-N junction between the P + -type layer (5) and an N"-type epitaxial 
layer (2), which holds the highest electric potential, prevents a leak 
current from flowing across the poly-silicon resistor (7) and the N"-type 
epitaxial layer (2). 

The following is English translation of page 2, lower-left section, 
line 20 to lower-right section, line 4 of the document. The translator 
added the symbols in brackets. 

Since the poly-silicon resistor [7] is provided with the contact [6] 
at its end portion as a heat dissipation path, it functions as a stable 
resistance element, suppressing the temperature rise without the parasitic 
capacitance enlarged. 

The following is English translation of page 3, upper-right section, 
lines 9 to 12 of the document. This part provides the description of the 
symbols shown in the figures. 



1 • • • P-type silicon substrate, 2 • • ■ N" epitaxial layer, 
oxide film, 4- •• silicon nitride film, 5' • 'P + type laye 
poly-silicon contact, 7 ••• poly-silicon resistor, and 8, 8a 

wirings. 



® B * a 49 if fr ( J P) © 4* it E£ & M 

©^^^^^^(a) ^F3-248458 

©Int.CL* MKMIW /f^S3S#^ TO 3 ^(1991)11^ 6 B 

H 01 L 27/04 P 7514-5F 

%£fg* aenrae ffjciggD^ z (j3i) 

®ft © ¥2-46151 

©fcfci gS ¥2(1990) 2J326B 

®% ffl m 5 % tt K & JIESCf»«E2 5TB33*H9- B*SSv»5£^*tW 

®95 B ^ # # A ?? 5L JE3K»*E2 5TB33#1* B Attrt 

®« a a a«± w k * 



*A tf S 

ft W O £ J* 

rfr 1 j y "J 3 > ft CE W - 61 )6< . Bieiftliffitmifi 

»*tri*8#**EiiiW!jf ^ y 3 » fit . 

BBBiff 'J y a^fitt. 
C fig A *5 ttffi 3 



-BBiffi0TAi»20 (b) U^SLtlllW 

ltfcBDtaLTE»*K8, 8 a fc » ft i? h. , 

y 5^ y a > fit W 7 ii . E U & A 8 . Sat 

AiOtWLt . Bfti'.y ayiwe r 111 . 4 

£ 4> (c rf? y ^y3>ttfii«7iiJ*n7 -r - ^ k 
BMt«3<oJtfc:j0tfanTU P - N # 



-291- 



S U 'J 3 ^ £ H 1 fc * * * * * ** * * iz * * W 
t ? ft & a f £> «> • 

c ***** u * o.t~r i»J) 

a ^ « W 1 / 1 0 O^KHtx'J nyfififti^liZ 
^fcrtifJ^ya^ft L Sfc Jfc 

# ^ £ V> . 

Lc ^Mfij 5, y a ^ ft fa li * £ t ft * » 



« 131^3-248458 C2) 
*oEtefcH*^**S { -***** st ** > * ,W<73 

^« B J^-^tt^ cov ' T ' * as 0 ^ *> * 59 1 
i,tn,H2V*ft**i. * <o a ® tc p ♦ ©res* 1 

J£ ff> ± 0} & 4t is V ^ ^ St 4 <^>ssntiau"cK« 
£ * 8 . 8 a A* tt Ml S * : -ewJitcSlB^Mffl^ 
2 <fc -> V n > IS 9 *' * 15 ? *V T v» & . 

*>.Ett**8, 8 aTfc**. CMC 



V K fit * 7 « . ftSf^tt^iN' fi X tr> * ^ 

Fft V\ T n 4 . 

* *: E K 6 H 8 4 « 8 a 

V\ . 

****T«viT vifcHfl:* 'J =» . 9 w 

kttM. 

gUPfisP'^y ^^^^^^^ * * 

t * 5* * 3 
sir y ir y svftttwMfffcS'y => v 2S « fc <n « 



(^*tt»i:fctt4R50 - 5 /* m <0 * »J 5^ y 3 
yfiDl^ta^ 4 v m . IfcSfclOMmfcL. * It 
■flic T li 3" 'J 3 >S«fco#ttSfcfS*-i-4 
fc . *5H/ini*<LT4fiS:l 3Mmt 

u. s^t#y^y3^*»»6«w** 2x2 
^ ij ij 3 y . Btfls^y3>wfte«*«*ft- 

e^l68W.- l K", 1. 7W.-»K-M1^ 
CO ffi ) t ^ 4 . 

0 3 * m * vi ^ 'J ^^li^k^^ttSSJrefc^t 

( 1 . 0 x 1 0 ~ 6 ) 1 
A = ( 2 . 0 x 1 0 " 6 > * 1 6 8 



-292- 



< (0. 3-1. 5 ) / 2 > X 1 0 



B = 

{ 0 . 5 x - 6 ) 

& <n m =fe h ft £ 

R - x 



(4X10**) 



1 6 8 



1 . 0 X 1 0 



t *> h to r 



R ( t£* > - 
I 



1 . 7 
R ( *= 



(4X10-*) • (10X10 
-fcrl. 5 x 1 0 4 K W - » 



f 1 1 ^ 

Bjn " t tg ft > + a + bJ 



Kft 

>? 8 . 3X10» K W - » 

$ £ . 

Jfi ffi £ 35 ft * * * '0 K I* * v> • 

S^(c*f'jxy3>*«ii»*. « K Jt # <^ ® « 
^ s <o * 5? ft * R& <o ffi fl* * *> x , £ ^ * ^ 



!SIH 2 F3-24845S(3) 

81 1 12 ( b > 1*8*10 ( a ) O A - B BS S S . 
3*203 (a) «tt*««ffcJcfciKy£'y3>ttK 
¥ ffi 0 . #20 (b) (a) <0 A - B 

i .» p H y a > « « . 2 - n - ffixtr^^i/ 
^ W • 3 *** 7 ^ - ;u H K ft JB ■. 4 - H ft S' 'J =» 

v k , 5 •» p * ffi * . 6 ». d? y ^ y a v m m . 

7 •» ?ff y 5^ y 3 ^ R fit 85 . 8 . B a -Ett^R. 



9 



(a) 



L 



w 



□ 



8a. 



□ 



5 rat* 



L 



j 



3 7 4-*K8MtR 



9Sft->y = >R 

6 



(b) 




A 

u, L 





^ 8a — ^ 




□ 




□ 



J 



3 74-*xflfcftre 9Sft->';3>Ba 

4 4 



Cb) 



-293- 



(2) Japanese Patent Application Laid-Open No. 11-354807 (1999) 
"Semiconductor Device and Manufacturing Method Thereof" 

The following is an English translation of the abstract, which 
appears on the first page of this document. 
[Abstract] 

[ Object ] The object of the present invention is to provide a 
semiconductor device and manufacturing method thereof that improve the 
dissipation of a heat generated in a circuit element region, effectively 
utilizing a semiconductor substrate (1) having an SOI structure that 
bonds an active substrate (1C) to a support substrate (1A) through an 
insulator (IB). Further object is to provide a semiconductor device that 
comprises intelligent power devices. 

[Structure] The method forms a heat dissipation trench (4) that 
penetrates the active substrate (1C) and the insulator (IB) of the 
semiconductor substrate (1), which has the SOI structure, and fills up the 
heat dissipation trench (4) with a buried active substance (5). The heat 
dissipation trench (4) is formed by use of an isolation trench (2) in an 
element isolation region. The buried active substance (5), which has 
high heat conductivity, forms an operation region of power transistors. 
A heat generated by the operation of the power transistors is dissipated to 
the support substrate (1A) through the buried active substance. 

The following is English translation of page 12, left section, line 12 
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to right section, line 25 of the document. 
[Description of symbols] 

1 semiconductor substrate 
1A support substrate 

IB insulator 

1C active substance 

2 isolation trench 

3 buried insulator 

4 heat dissipation trench 

5 buried active substance 

6 well region 

10, lOn, lOp gate insulation film 

11, lln, lip gate electrode 

12, 13, 13n, 13p, 14, 14p semiconductor region 
18, 18a, 18b, 18N, 20, 20N wiring 

21 isolation insulator film 

22 bottom surface electrode 
PTr power transistor 

NTr transistor formation region 



